PROX1 lymphatic density correlates with adverse clinicopathological factors, lymph node metastases and survival in neuroblastomas.
Increased lymphatic density correlates with lymph node metastases and survival in some epithelial cancers. The transcription factor, Prospero-related homeobox-gene 1, PROX1, plays an important role in the differentiation and proliferation of the lymphatic and nervous systems. We studied the clinicopathological significance of PROX1 expression in neuroblastomas (NBs) as the majority of patients have lymphatic and/or haematogenous metastases at diagnosis. PROX1-immunostained lymphatic vessels were present in 40/69 (58%) of NBs and 1/6 benign ganglioneuromas (GNs). Lymphatic density (LD) counts were significantly increased in NBs from patients with unfavourable clinical and pathological factors, and with distant lymph node metastases (LNM). Lymphatic invasion (LI) by tumoral emboli was present in 27/40 (68%) of NBs. A significantly higher proportion of LI was seen in undifferentiated/poorly-differentiated, (UD/PD) compared with differentiated NBs. LI was increased in NBs from patients with advanced-stage and high-risk group. Nuclear-PROX1 expression in tumoral cells was present in 35/69 (51%) NBs but was absent in all GNs. PROX1 expression was significantly higher in UD/PD compared with differentiated NBs. It was also higher in NBs with all adverse clinicopathological and biological variables. LI, PROX1 cellular expression and high LD correlated with a shorter overall survival and event-free survival (EFS). Multivariable Cox regression analysis showed that the effect of LD on both OS and EFS was independent of mitosis-karyorrhexis index and MYCN amplification. Increased LD, LI and cellular expression correlated with adverse factors in NBs. Increased LD correlated with LNM suggesting that PROX1 contributes to neuroblastoma progression and lymphatic spread.